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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a forward lighting 
system capable of suppressing defocusing of an image and 
lowering of its contrast in a liquid crystal display. 
SOLUTION: This lighting system is provided with a light 
source 2, an incidence plane where light emitted from the 
light source enters, and a fight guiding body 3 which is 
almost perpendicular to the incidence plane and has a light 
emitting surface to emit illuminating light, and is disposed on 
the observing surface side of an object to be illuminated. 
This forward lighting system illuminates the object to be 
illuminated by providing prism arrays 4 on the surface of the 
light guiding body and regions having different refractive 
indexes, and by providing an anisotropic light scattering film 
5 having different diffusibility depending on incidence 
direction of light on the light emitting surface. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A front lighting system characterized by a thing characterized by comprising the following 
for which it is alike and a thing to be illuminated is illuminated more. 
A light source. 

An entrance plane into which light emitted from said light source enters. 

An anisotropic light scattering film which abbreviated-intersects perpendicularly with said entrance 
plane, is provided with a transparent material which has a projection surface which ejects 
illumination light, and equips the surface of said transparent material with a prism array in a lighting 
system arranged at the observed face side of a thing to be illuminated and from which diffusibility 
differs by an incident direction of light in a projection surface. 

[Claim 2]The front lighting system according to claim 1 with which said anisotropic light scattering 

film is characterized by having a field where refractive indicees differ inside. 

[Claim 3]The front lighting system according to claim 2 with which said anisotropic light scattering 

film is characterized by having a field where stratified refractive indicees inclined inside differ. 

[Claim 4]A liquid crystal display using a front lighting system of a description for Claims 1-3 any 1 

clause. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is arranged and used between a thing to be illuminated and an 
observer, and irradiate a thing to be illuminated, and. It is related with the front lighting system 
constituted in order to have made this reflected light penetrate so that an observer can recognize 
the reflected light from a thing to be illuminated visually, and the high-reflective-liquid~crysta! 
display device provided with this front lighting system as a source of a fill-in flash. 
[0002] 

[Description of the Prior Art]In recent years, in the liquid crystal display, in order to stop power 
consumption, the reflection type liquid crystal which reflects outdoor daylight and displays an image 
has been used widely. However, although the image of a liquid crystal panel is observable under 
Lighting Sub-Division with usual [ bright in this kind of liquid crystal display ], it is unobservable in a 
dark place. Therefore, many build in a back lighting system (back light) so that an image can be 
observed even place [ which does not have external Lighting Sub-Division ]. However, the back 
lighting system must usually penetrate the light from back, in order to attach to the observer of a 
liquid crystal panel, and the field of an opposite hand. Therefore, since a light reflector also needs to 
penetrate the light from back to some extent, the reflectance of a light reflector will become low 
inevitably. 

[0003]When the liquid crystal display provided with the back lighting system observes an image from 
a situation which was mentioned above using outdoor daylight, there is a tendency for the image to 
become darker than what is not provided with the back lighting system. Therefore, the liquid crystal 
display which applied the front lighting system (front light) with which an image bright when not using 
a lighting system by equipping the observer side with a lighting system, and also when Lighting Sub- 
Division is used is acquired is used increasingly widely. As a liquid crystal display which applied such 
a front lighting system, there is technology which is indicated by the JP,5-1 58034,A (Japanese 
Patent Application No. 3-318991) item gazette. In the gazette, prism is formed on the surface of a 
transparent material, the light which has advanced the inside of a transparent material with this 
prism is bent in the direction of a thing to be illuminated, and the technology which illuminates a 
thing to be illuminated is indicated. 
[0004] 

[Problem to be solved by the inventionjln such a tight guide plate, it is easy to generate moire with 
the pattern which consists of periodic unevenness of a prism array, and the pattern which consists 
of the periodic cellular structure of a liquid crystal. 

[Q005]Then, a diffusion zone is used for the field near a display. However, the Japanese quince of an 
image and the fall of the contrast by back-scattering will take place by establishing such a diffusion 
zone. There is inconvenience that it is remarkable, especially at the time of a colored presentation. 
[0006] 
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[Means for solving problem]In this invention, by using an anisotropic light scattering film, control the 
Japanese quince of this image, and the fall of the contrast by back-scattering, and A light source, In 
the lighting system which was provided with the transparent material which has an entrance plane 
into which the light emitted from said light source enters, and a projection surface which 
abbreviated-intersects perpendicularly with said entrance plane, and ejects the illumination light, and 
has been arranged at the observed face side of a thing to be illuminated, [0007]It is a front lighting 
system illuminating a thing to be illuminated by equipping the surface of the above-mentioned 
transparent material with a prism array, and having an anisotropic light scattering film from which 
diffusibility differs by the incident direction of light in a projection surface. 

[0008]The anisotropic light scattering film is a front lighting system having a field where refractive 
indicees differ inside. 

[0009]The anisotropic light scattering film is a front lighting system having a field where the 
stratified refractive indicees inclined inside differ, 

[0010]Therefore, in the liquid crystal display of invention of Claim 4, the front lighting system shown 
in Claim 3 from Claim 1 is applicable to a liquid crystal display by providing the above means. 
[0011] 

[Mode for carrying out the invention] Drawing 1 is a sectional view showing an important section 
notionally about the high-reflectiveHiquid-crystal display device which used the front lighting 
system of this invention. It comprises an anisotropic light scattering film (5) arranged between a 
liquid crystal panel (6), the front light (2) and liquid crystal panel (6) which have been arranged at the 
front face (observer side), and the front panel. 

[001 2]Anisotropic light scattering films (5) are scattered about, scatter the form of a request of the 
illumination light in a predetermined angle range among the lights from a front light (2), and enter in a 
liquid crystal panel (6) the light ejected from the light guide plate. The contrast of a display can be 
raised by carrying out this predetermined angle range in the degree of incidence angle optimal for 
the retardation in a liquid crystal panel (about **30 degrees). 

[001 3]A light guide plate (3) which has such a prism array (4) on the surface can be orthopedically 
operated by injection, for example using thermoplastic resin. Since according to such a method a 
portion holding a light guide plate can also be built simultaneously and can be crowded, it is possible 
to reduce part mark. 

[0014]Such a light guide plate (3) may carry out embossing of the film, and may laminate it in a 
substrate which consists of acrylics etc. Embossing of a film is a method effective in controlling a 
manufacturing cost. 

[0015]Said liquid crystal panel (6) consists of a thing of a general structure, modulates incident light 
according to existence of impressed electromotive force, and performs a change display of 
white/black (a penetration/nontransparent). It may be a liquid crystal display in which a colored 
presentation is possible by a light filter etc. A liquid crystal display in particular of this invention is 
not limited to a drive system of liquid crystals, such as a TN system, a STN system, a guest host 
system, and polymer distributed type, and should just be still equipment that can control an 
absorptivity, dispersion nature, etc. by an electrical signal etc. 

[001 6]Next, detailed explanation is given using drawing 2 . The part reflects by a prism plane on top, 
and ejects incident light (a) which has spread a light guide plate to one at the bottom. These emitted 
light (**) are entered and scattered on an anisotropic light scattering film (5). A liquid crystal panel 
(6) is penetrated, it reflects by a reflecting layer (7) on the back, and scattered lights enter into a 
liquid crystal panel (6) again. 

[001 7]Optical (c) reflected from the high-reflective-liquid-crystal panel enters into an anisotropic 
light scattering film again. Again, since the direction of movement of the light is a different angle 
from the inclination of a layer which differs in the refractive index in a film when the light from a 
liquid crystal panel (6) enters into an anisotropic scattering film (5), it is hardly scattered about. 
Therefore, since the lights ejected from the image of the liquid crystal are not scattered about, they 
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hardly fade and are observed by the observer. 

[0018]The liquid crystal display in particular of this invention is not limited to the drive system of 
liquid crystals, such as a TN system, a STN system, a guest host system, and polymer distributed 
type. 

[001 9]Next, an example of an anisotropic light scattering film (5) is shown in drawing 3 . As shown in 
a figure, the portion (5a, 5b) from which a refractive index differs is the structure which inclined to 
the film thickness direction and was distributed in layers. 

[0020]The optical property of the anisotropic light scattering film of drawing 3 is first considered 
with a sectional view ( drawing 4 ). Light scattering will arise to the light which enters at the angle 
(incident light A of a figure which makes the angle theta from the altitude of a film as shown in 
drawing 4 (b)) to which the portion (the portion 5a with a large refractive index, the small portion 5b) 
from which a refractive index differs met the above-mentioned slope direction over which it was 
distributed in layers. Namely, the interface a1 from which incident light A Q differs in the refractive 
index as shown in drawing 4 (a) if it explains being scattered about notionally when the incident light 
A which enters from the degree theta of incidence angle is emitted from this anisotropic light 

scattering film, a2, a3. It is refracted by , respectively and is scattered about in the direction of 

emitted light Ay Incident light B Q parallel to incident light A Q also differs in the refractive index, is 
refracted by an interface, respectively, and are scattered about in the direction of emitted light 
The position and optical path which are refracted differ from each other, it can be scattered about 
and the interface from which a refractive index differs can be made to emit by forming at random 
like drawing 4 (a). 

[0021 ]The incident light (C Q ) which enters from the above-mentioned slope direction and 
abbreviated rectangular directions is emitted without being scattered about, since it has entered 
into the interface right-angled and is not refracted by the interface from which a refractive index 
differs, either. 

[0022]Next, if it thinks with a top view, when the light which enters into the portion that the form of 
a portion where refractive indicees differ is longwise (or oblong) will carry out dispersion outgoing 
radiation, the light scattering characteristic of the emitted light from each portion has being oblong 
(or longwise) and the anisotropy which becomes. The diffused light distribution at the time of 
entering an anisotropic light scattering film (5) and scattering the incident light A is shown, and 
lights are scattered about, light irradiates with drawing 5 , and it displays an area white and shows it. 
[0023]Next, the structure of the anisotropic light scattering film (5) of this invention is explained in 
detail. As mentioned above, it is distributed over the inside of the anisotropic light scattering film (5) 
of this invention by form and thickness with an irregular portion from which a refractive index differs. 

[0024]On the other hand, as shown in drawing 2 , when incident light enters into the front-face side 
of a liquid crystal panel (6) from an anisotropic light scattering film (5), light scattering produces an 
anisotropic light scattering film (5), It reflects with the light reflector (7) by the side of the back of a 
liquid crystal panel, and the scattered light penetrates an anisotropic light scattering film again, and 
emits it to a front face. In this case, an anisotropic light scattering film is made to penetrate as it is, 
without carrying out optical diffusion of the scattered light to emit. 

[0025]Therefore, since unnecessary dispersion in the case of display light outgoing radiation is not 
produced, dotage of a display image can be made to reduce with the incidence angle degree 
dependency of dispersion nature which said anisotropic light scattering film (5) has. In addition, in 
such an anisotropic light scattering film, since there is iittle unnecessary back-scattering, the 
luminosity and contrast of a display can be raised. 

[0026]Hereafter, a means to produce the anisotropic light scattering film (5) of this invention is 
explained. The anisotropic light scattering film (5) of this invention is producible by an optical 
exposure means. 
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[0027]<Production means 1> drawing 6 is an explanatory view showing an example of the optical 
system which produces the fabric anisotropy light scattering film shown in drawing 3 using a random 
mask pattern. Ultraviolet radiation which came out of the source of UV light (15) is made into a 
parallel beam (17) according to a coiiimation optical system (16), and it irradiates with the mask 
original edition (18). The mask original edition (18) consists of a glass substrate (20) and a chromium 
pattern which is random patterns. 

[0028]Photosensitive materials (19) were stuck to the field opposite to the UV irradiation side of the 
mask original edition (18), it arranges, and the exposure exposure of the pattern of the mask original 
edition (18) is carried out at photosensitive materials (19). 

[0029]Under the present circumstances, like a graphic display, since only the predetermined angle 
alpha inclines and is arranged, pattern exposure will prescribed-angle-degree-incline in 
photosensitive materials (19), and UV parallel beam (17) and the mask original edition (18) will be 
made. Since this angle will be equivalent to the angle of gradient (namely, the scattering-peaks angle 
theta of an incidence angle degree dependency) of the portion from which the refractive index in an 
anisotropic light scattering film differs, said angle is suitably chosen within the limits of about 0 to 60 
degrees according to a use. 

[0030]The photosensitive materials (19) used here need to be photosensitive materials recordable 
with the form of change of the refractive index of the exposure part of UV light, and an unexposed 
part, and need to be the material which has resolution higher than the shade pattern which it is 
going to record, and can record a pattern also in the thickness direction. 

[0031]As such a recording material, the photosensitive materials for volume type holograms can be 
used, and eight Esilver salt photosensitive material 56 film plate for Agfa holograms, the 
photosensitive-materials HRF film for holograms by DEYUBON or dichromated gelatin, the recording 
material by a Polaroid company, etc. are usable. 

[0032]What etched monochrome pattern information produced from the random number calculation 
which used the computer as a metal chromium pattern on a glass substrate with the so-called 
technique of photo lithography was used for the mask original edition (18) with the random pattern 
used by drawing 6 . Even if it is not limited to the above-mentioned system and produces with the 
photograph technique using a squirrel film plate, etc. as a preparation method of the mask original 
edition, of course, it is well-known that the same mask is producible. 

[0033]<Production means 2> drawing 7 is an explanatory view showing an example of the optical 
system which produces the fabric anisotropy light scattering film shown in drawing 3 using a speckle 
pattern. It irradiates with ground glass (25) by the laser beam which came out of the laser light 
source (23). The prescribed distance F is set in a field opposite to the laser radiation side of ground 
glass (25), photosensitive materials (19) are arranged to it, and the exposure exposure of the 
speckle pattern which is a complicated interference pattern which the laser beam which carried out 
penetration dispersion by ground glass (25) makes is carried out at photosensitive materials. 
[0034]Under the present circumstances, as shown in drawing 7 , since only the predetermined angle 
alpha inclines and is arranged, a speckle pattern will prescribed-angle-degree-incline in 
photosensitive materials, and ground glass (25) and photosensitive materials (1 9) will be exposed. 
Since this angle will be equivalent to inclination (namely, the scattering-peaks angle theta of an 
incidence angle degree dependency) of the portion from which the refractive index in an anisotropic 
light scattering film differs, said angle is suitably chosen within the limits of about 0 to 60 degrees 
according to a use. 

[0035]The laser light source used for record can be used according to the sensitivity of 
photosensitive materials in wavelength (514.5 nm of an Ar ion laser, 488 nm, or 457.9 nm), choosing 
it suitably. If it is a good laser light source of coherent nature also except an Ar ion laser, it is 
usable, for example, helium neon laser, krypton ion laser, etc. can be used. 

[0036]A good light of coherent nature is a spot pattern of light and darkness produced in a split face 
scatter reflection or when it penetrates, and a speckle pattern is produced in order that the lights 
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scattered by minute unevenness of the split face may interfere with irregular phase relation. 
[0037]According to description (p. 266-P.268) of "work November 25, 1 994 issue besides light 
measurement handbook Asakura Publishing rice field happy Toshiharu." In the speckle pattern that 
concentration and a phase show a random value by a position, the pitch diameter of a pattern is 
determined in inverse proportion to the angle the size of said pattern expects a diffusion board to 
be from photosensitive materials. Therefore, when the size of a diffusion board is enlarged 
perpendicularly [ a horizontal twist ], as for the pattern recorded on photosensitive materials, a 
horizontal twist also becomes what has a fine perpendicular direction. 

[0038]In the speckle pattern by the manufacturing method in the optical system of drawing 7 . The 
wavelength lambda of the laser beam to be used and size [ of ground glass (25) 3 D, and average 
size d of the speckle pattern in which the distance F of ground glass (25) and photosensitive 
materials (19) is recorded will be determined, and, generally d is expressed with a following formula. 
d=1.2lambdaF/D [0039]Length t of an average of the depth direction of this speckle pattern is 
expressed with t=4,0iambda(F/D) 2 . 

[0040]As mentioned above, an anisotropic light scattering film with desired three-dimensional 
refractive index distribution can be obtained by optimizing the value of lambda and F/D so that it 
may have the optimal dispersion nature. 

[0041 ] As an example, when [ lambda= 0.5 micrometer ] F/D=2, it is set to d= 1.2 micrometers and t= 
8 micrometers, the shade pattern on a film surface will be distributed at an average of 1 .2 
micrometers, and it will be distributed over the thickness direction of a film in the size of an average 
of 8 micrometers in the direction according to said angle of gradient. 

[0042]however — these sizes are average sizes to the last — actual — a center [ sizes / these ] - 
- size — the portion from which it is various sizes and a refractive index differs will be inclined and 
distributed over a surface top and a depth direction, and it becomes an anisotropic light scattering 
film of this invention as shown in drawing 3 . 

[0043]The anisotropic light scattering film (5) of production means 3> this invention is in every 
direction, changes the size of ground glass (25), and can produce a rectangle or an ellipse form by 
the optical system shown in drawing 7 . 

[0044]When an example is given, in the direction of length (y), and the horizontal (x) direction, size D 
of ground glass (25) differs and by the aforementioned (F/Dx) =2 and =(F/Dy) 20. Supposing other 
conditions are the same as the above, by average size dx=1 .2micrometer of the transverse direction 
of a speckle pattern, it will be set to average size dy=12micrometer of a lengthwise direction, and 
the speckle pattern of the average size of the aspect ratio 1:10 will be obtained. The anisotropic 
light scattering film of this invention which has the scattering anisotropy from which the dispersion 
nature of the direction in every direction differs by exposing this like <the production means 2> is 
obtained. 

[Q045]The above-mentioned production means 1-3> are examples, and this invention is not 
restricted to this and they do not restrict it to an optical exposure means, either. 
[0046]Any of the panel for colored presentations which carries a light filter corresponding to R, G, 
and B pixel, or the panel for monochrome displays may be used for the liquid crystal display panel 
(6) of the liquid crystal display of this invention. 

[0047]As mentioned above, although the suitable embodiment of this invention was described 
referring to an accompanying drawing, this invention is not limited to this composition. In the 
category of the technical idea by which Claims were invented, if it is a person skilled in the art, it 
can think out for various kinds of examples of change and examples of correction, and it will be 
understood that it belongs to technical scope of this invention also about the example of these 
change and the example of correction. 
[0048] 

[Effect of the Invention]As explained above, according to this invention, an anisotropic scatter layer 
to the lateral surface in which the medial surface which countered the thing to be illuminated and 
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was made into the fiat surface, and the prism plane which may reflect the light which entered from 
the light source arranged in the side of a light guide plate in the thing [ to be illuminated ] side were 
formed, and the transparent material which it has by the incident direction of light. By arranging the 
anisotropic scatter layer from which the dispersion nature of light differs, the moire of a prism plane 
and a liquid crystal display is lost, and it fades and the fall of the contrast resulting from back- 
scattering can be controlled. 



[Translation done.] 
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««!C»iptr&±Sffi»^l*WCjB-?fc*Hfc <H4 <b> 
tCrttJz'iK.-y t >l-.i*Q)mm&<bPi&e>krj:t. |3©A 

S4 <a> KStTA^K 



(3) ^2 0 03-2 035 14 

3 •e-en-etiSifTSt}., w#i3feA.©*^iic 

f*SL;?n&» £?c ASf*A 6 £3RT&A«£B,>4>JgtJr 

&bvc?>$t.imm%ctx\ mm hm.. m% 

0 fta, t, -c $ € * c 4 *frc # &o 
[0021] sfti, ±iafiM^i^i:^fS]*^Aij 
-r-SAIrife (C> 0*. #ffi(CiSS(CAMbX!,^©*c 

[00223 jWC, fIB'CfiSi. ffl#¥*«)ilft* 

^.■^©SM^©^^-!^, &g <*4^«. $S 

<5»SLjfc»HiS:*or4>D . jbl^L-rjlfaWBttl/'C 
[ 0 0 2 3] twe. -^^©M^^g^SL-7 * *A. 
(C, **B<!>J**ttjftflSSLP ^ < s > ©wm, 

[0024] wmm^-y < *, a { 5 > t*, 1 

lfs;cgSf^-& 5 c©^te.s*ii^SL7^jL-Aos, as 
30 mmm%mm?ie c-© * s s m s ^ « . 

[ 0 0 2 5 ] ft 7t, pi3il7M#&SL-7 ^ jL> A < 5 } 
fl>J*-?8ffiHt© AWftfttfiffttB J: 9 . *S*iii#l©^ 

*ssi,7 ^ *At?w, T s g««!ift*assj4'i > «f^fc». 
4, 

[0026] WT, *»W«)R*tt*tiai7 * & A 
40 tKasa? -f * A < 5 5 «*WftW**K« J; 9f38 
[0027] <fP^|S 1 >d 6 tt 03 0C^T«© 

st,tfmf as#s©-piJ«r^iH^t:-«b^ 0 uv 

»U5) *^ffifc'=&#j££:2 <j ^ - h^lS < 1 
6> KJ:4i¥fTft < 1 7> it,, ^?JHK { 1 8) * 
8S#4"f &o { I g } ii, XysMW. < 2 0 ) 

i^>ifA^$f->t > *S^PAM^->i^f > ^S < , 
[0028] t>WM ( 1 8 } ©UVMSt§i<to*{aM 
50 tDBtctiAjKfm (19) t*»U-CB3«t/r*»«). v 
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1 2 0 0 3 - 2 0 3 & 1 A 



[ 0 0 2 9]C dj^J: ^ OCU VSfTjfe U 7 > 
tV&fcisi>, ^*->«ftttWWW < 1 9 ) St 

^c^tcwsc'-c, mznmmmc&cxQfr^ o 

1 0 0 3 0]* fc, C C-CfgJSt SSHE*m (19) 

ri3 mx % &®«Wf4r- a 5 , mm u i; ^ i t % &$m 

[0 03 1 ] CCJ^&Kfcfct&ib-CW:, 

A»j»*H***&ffis-c * , r J/7 7tiSS*CJ ^7 A 
HMUWftM 8 E 5 6 Kff . fa J^tWfra ^7 a 
fBfflfttetffl-HR F7 ^ jUAfc&U*^ p AgB^?- 

[0 03 2] »6i?ffll«6*v&?:/*A>t#->*l*-3 
^**»FJt6 < : 8 ; i* ft3$ ^SLitlts^ -,i'r 

-<&*tttc i: 9 #9 X«K.h<Wfc« * p A >< * - :> 4 

fla**# 1 l/C «, iJafrSWCBMfcS ft* ^C&w 

[0 03 3 3 <f¥M*«S>ffi|7W. B3CC«T«j£© 

irfpfthr ^ai«ia-c* 4. 

KM < 2 3 } *6tfifc l^-lf-jfc'C'r ( 2 5 t 

J£**©fflKtt. jS*J6«F*fe^riB?tetm ( 1 9> £ 

[00343 cm., a? to#** 

{ £ 5) iSSjfcfm {19) tm*ft««K»«H,>'CE 
f@iiT& C ti£&%V>X. »iaft^i*m^K[&t;-c 0 - 

t o o 3 5 ] mmic^mt^ u-if^.ts, ta-^w 

*>i>~V-<0§14. Siim, 488nm*fti*45 
u - -f-iMx- 4> a fc - b > I- ii<f>ft(, » l- -if - ^asr- 50 



^K^Tfrtet?* tj , w a t*^ y ■? a* * > -if- 

[0 03 6] ?A^j!->tt. 5fc-U> hfe<J> 

[0037] r^ittio^xj B#^! 

f 1 894-if-I 1^2 5 BlfeiTj ^IRif <p 2 
6 8 - P - 2 6 8 > K J: til*. ««4>fi£ffi*ttiEK * ^ 

■c^^^Afeii^'S'jt^ja^? 

Sft-^ L : - iJ'-^i.s a 
it < b . «3fc**tt±«:ffi(ft * ft « 1 1 * - > t*, * 

[0038] mT^ft^momfi&i^&z^? ? 

frj <jt - > n?tt . lEIfr * b --V-tfflMWt A 4* £>'^ 
(2 5 5 ©^?D, <2&> iJK 

*HM (19) £<MEttF*<, lBS^5ft*X^ ? Jf^M 
* - ><t>¥lW- ^ X<} t***"* C tKtt *) , ~SS(C, 

dvS^r«5ft* c 

<3= 1. 2 A F/D 

[0039]* fc, C©^-^ y ? Jt-' ^ f - XWtT & * 

fe7C>^^ 1 1* 
t =4- OA (F/D) ' 

[0040] W±J: 0 , Jt 4« J: £>'F / D<Mt«rifta«ttt 
SLtttff^J: ^ tc«aiffcr*C t "CSffiW>33CSM<i:JIB 

*. 

[004 i] -flier. *-0. 5fi«"C, F/D = 
2i1"*i, d=l. 2fim, I=8f*miw0. 

8fiffl^*3 "C WWt & C i tc U h t 
[0042] Cft££>7t § 5 < * -Ci>¥*J 

f¥# ^fSI Kflft U r S^urr « C 4 H , |3«CWJ: 

[0043] <m3-m >-mmmii^.Mmy < 

A A < 5 5 tt. t"^^(2 5)C^?$ *«fflf* 

to 0 4 4] -Pll*^tf .Si, ( 2 & S C9t: 

(F/Dx) =2, ( F/Dy ) =£0TT\ ffoJO^Jl* 

Xd X = I - 2 fi m-c, Si^^cwftj* ^ X<3 
y = i 2 aiiati , mmtt 1 : 1 0ffi3%1f X©x 
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12 0 0 3-2 0 3 & ! 4 



aR^«:**-5*^«>P^fijfeftSL'? ^ jUi*ijii>ft 

[ o o 4 5 ] ±.m><rt®i?-m i - 3 >ii-0Tc*»j , 

[ 0 0 4 6 3 $?l^<^a^i^®8S^*n. 
(6>Kit R. G, BmmcMmbXtr^"^ ()],$ 

[ 0 0 4 7] fcU, *«w©*Kftte*flM>»s»<:^t* 
r. MfflnireMli/«nP6liM ofc*. *m&tri» 

{ 0 0 4 6] 

[ftncp«*)UJtJM!t/fcJ;9e. aWWjteJcfttt, 20 

*$##ite#<&AJH#|W<: J: -7 x . %&>fo$Lmmtt 
*H*1t«iSIJt*S»**C 4(CJ: •) . 7U XAiB4» 

aya** a > t-~> * ^ «xftr*mtr * e 4 *-c**. 
t@2 ] *iew«wse«Ei»*i£*8sa7 * juaks&s** 



Aft l-fe 4 * ©SftSLS^^TIft^H'C*^,, 

¥B txmb fc*£«C*Mt 4ft ate i , fffflfc Btt ft 

[06 3 UV*t*-5fel#lS|«CJB*r*©B*&«W*W 
4. 

5 a 

5b-IS#rmE 
17-UV¥fr£ 

2 5...tf*j#*2 £6, 2 7-3»J.rt- l-jfe* 



[0!] 



[US] 
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